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Claim Objections 

1. Claims 5, 13, 21 and 28 are objected to because of the 
following informalities: 

(a) in claim 5, line 4, the term 11 Z 0 " should be 
changed to --Zi --; 

(b) similarly, in claim 21, line 3, the term "Z 0 " 
should be changed to --Zi --; 

(c) in claim 13, the variables V, C and M should be 
defined; and 

(d) similarly, in claim 28, the variables V, C and M 
should be defined. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate 
paragraphs of 3 5 U.S.C. § 102 that form the basis for the 
rejections under this section made in this Office action: 

A person shall be entitled to a patent unless- - 
(b) the invention was patented or described in a 
printed publication in this or a foreign country or 
in public use or on sale in this country, more than 
one year prior to the date of application for 
patent in the United States. 

3. Claims 1, 3, 4, 6, 9, 14-17, 19, 20, 22, 29 and 30 are 
rejected under 35 U.S. C. § 102(b) as being anticipated by 
Trisnadi (U.S. Patent 5,627,664). 

4. Trisnadi teaches a method of modulating data arrays for 
storage in a multidimensional storage media having all of 
the steps as recited in claims 1, 3, 4, 6, 9 and 14-16. For 
example, Trisnadi teaches the following: 

(a) With respect to Claim 1, receiving (in a 
holographic storage medium 32) a 2 -dimensional multilevel 
data array in which each entry in the multilevel (phase 
encoded) data array has one of a plurality of multilevel 
(phase) values (Figs. 1A and 3; holographic data recorded 
as an array are phase encoded) ; generating a multilevel 
sequence of random numbers wherein each number in the 
multilevel sequence of random numbers comprises one of the 
multilevel values (Fig. 4; data array is encoded by random 
code) ; performing at least one of an arithmetic and a logic 
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operation between elements of the multilevel data array and 
respective random numbers, from the multilevel sequence of 
random numbers, in order to produce an intermediate data 
array providing non-correlation and an even distribution of 
the multilevel symbols (Fig. 4; page 5, lines 40-65) . 

(b) With respect to Claim 3, the sequence of random 
numbers is generated using a formula and a seed (Fig. 4; 
inherent feature where the sequence of random numbers is 
generated by a pseudo- random number generator and a seed) . 

(c) With respect to Claim 4, the sequence is 
reproduced by using the formula by the presentation of the 
seed (Fig. 4; inherent feature where the sequence of random 
numbers is generated by a pseudo -random number generator 
and a seed) . 

(d) With respect to Claim 6, the sequence of random 
numbers is transformed into a multilevel array of random 
numbers having a same size as the multilevel data array 
(Fig. 4; random numbers are combined with the orthogonal 
code) . 

(e) With respect to Claim 9, the seed is encoded in a 
multilevel redundant format to minimize data errors, the 
multilevel redundant format being appended as an additional 
column or row to the multilevel data array (Figs. 3 and 4; 
random code adds advantage of increasing number of pages 
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can be stored at a particular location; column 5, lines 45- 
49) . 

(f) With respect to Claim 14, outputting a multilevel 
output data array, and wherein the method of modulating 
multilevel data arrays for storage in multidimensional 
storage media 32 is utilized in a process (by processor 60) 
for storing at least one page of data in a multidimensional 
memory 64 (Figs. 1A, IB and 3; memory 64 is used as a data 
buffer to store multilevel data arrays before the arrays 
are stored in the holographic storage medium 32) . 

(g) With respect to Claim 15, the multilevel output 
data array is used to control a spatial light modulator 30, 
4 0 for recording the multilevel output data array in a 
holographic storage media 32 (Figs. 1A and 5). 

(h) With respect to Claim 16, reading (signal 
processing) a page of data from the multidimensional memory 
64 ; and comparing the read page of data with the at least 
one page of data that was stored in the multidimensional 
memory 32; if a predetermined difference between the read 
page and the stored page exists, then repeating storing 
(data rewriting) the page of data in the multidimensional 
memory (Fig. IB; error correction is data rewritten 
process) . 
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5. Apparatus claims 17, 19, 20, 22 are drawn to the 
apparatus corresponding to the method of using same as 
claimed in claims 1, 3, 4, 6 and 9. Therefore apparatus 
claims 17, 19, 20, 22 correspond to method claims 1, 3, 4, 6 
and 9, and are rejected for the same reasons of anticipation 
as used above. Claim 19 however also recites the following 
limitation which is also taught in the prior art of 
Trisnadi : 

(a) With respect to Claim 19, generating random 
numbers with uniform distribution (randomness) over the 
interval [0,1] (Fig. 4; inherent feature where the sequence 
of random numbers is generated by a pseudo- random number 
generator and a seed between 0 and 1 in order to obtain a 
true randomness) . 
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6. Apparatus claims 29 and 30 are drawn to the apparatus 
corresponding to the method of using same as claimed in 
claims 1, 3, 4, 6, and 9. Therefore apparatus claims 2 9 and 
3 0 correspond to method claims 1, 3, 4, 6 and 9, and are 
rejected for the same reasons of anticipation as used above. 
Claim 30 however also recites the following limitation which 
is also taught in the prior art of Trisnadi: 

(a) With respect to Claim 30 , a feedback loop, 
operable during recoding of the multilevel data array into 
the multidimensional memory, the feedback loop reading out 
a page of data from the holographic medium 32 after the 
page has been recorded, then comparing the difference 
between the read out page and the multilevel data array in 
order to determine differences between the multilevel data 
array and the read out page (Fig. IB; data recording is a 
feedback process because it inherently includes an error 
checking/correction step) . 
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Allowable Subject Matter 

7. Claims 2, 5, 7, 8, 10-13, 18, 21 and 23-28 are objected 
to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening 
claims . 

8. The following is an Examiner's statement of reasons for 
the indication of allowable subject matter: 

As in claims 2 and 18, the prior art of record fails to 
teach or fairly suggest the following features: 

(a) performing a q-ary complementary method to 
substantially equalize the energy associated with 
said intermediate data array, said multilevel data array 
having q levels. 

As in claims 5 and 21, the prior art of record fails to 
teach or fairly suggest the following features: 

(a) the sequence of random numbers is generated by 
using the formula: Zi = (aZ i_i) (mod m) wherein m (the 
modulus) , a (the multiplier) , c (the increment) , and Z 0 
(the seed) are non-negative integers. 

As in claims 7 and 23, the prior art of record fails 
to teach or fairly suggest the following features: 

(a) a modulo-q addition operation is performed between 
respective elements of said multilevel data array and a q- 
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level array of random numbers in order to produce an 
intermediate data array showing non-correlation and an even 
distribution of said multilevel symbols. 

As in claim 28, the prior art of record fails to teach 
or fairly suggest the following features: 

(a) the computing means performs a transfer function 
according to the equation: 

V 0 ut = |Cij - V in + q M(q, Z 0 ) | . 

The features indicated above, in combination with the 
other elements of the claims, are not anticipated by, nor 
made obvious over, the prior art of record. 
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Conclusion 

9 The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. 

Ray et al . (6,536,6656) is pertinent because Ray 
teaches a two dimensional encrypted data array. 

Kawano et al . (6,512,733) is pertinent because Kawano 
teaches a holographic storage medium for storing a 
multilevel data. 

Heanue et al . (5,940,514) is pertinent because Heanue 
teaches an encryption method for a holographic image. 

Steenblik et al . (5,715,316) is pertinent because 
Steenblik teaches a holographic image having an encrypted 
message . 

Redfield (5,377,176) is pertinent because Redfield 
teaches a holographic storage medium. 
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10. Any inquiry concerning this communication or earlier 
communication from the examiner should be directed to Kim 
CHU whose telephone number is (571) 272-7585 between 9:30 am 
to 6:00 pm, Monday to Friday. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, William Korzuch, 
can be reached on (57) 272-7589. 

The fax number for the organization where this 
application or proceeding is assigned is (571) 273-8300 

Information regarding the status of an application may 
be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or 
Public PAIR. Status information for unpublished application 
is available through Private PAIR only. For more 
information about the PAIR system, see http : / /pair- 
direct . uspto . gov . Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9191 (toll free) . 
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